All chemicals were purchased from Sigma-Aldrich and used as supplied. PETNR was prepared, purified and its activity tested according to a literature procedure 1 and the upconverting phosphors were kindly donated by Phosphor Technology Ltd. 2 UV-visible spectra were recorded on a Cary 60 spectrometer (Agilent) using quartz cuvettes.
were kindly donated by Phosphor Technology Ltd. 2 UV-visible spectra were recorded on a Cary 60 spectrometer (Agilent) using quartz cuvettes.
Steady state emission spectra were recorded in quartz cuvettes on an Edinburgh Instrument FP920
Phosphorescence Lifetime Spectrometer equipped with a 5 watt microsecond pulsed xenon flashlamp (with single 300 mm focal length excitation and emission monochromators in Czerny Turner configuration) and a red sensitive photomultiplier in peltier (air cooled) housing, (Hamamatsu R928P) and a custom built (Edinburgh Instruments) 980 nm diode laser operating in either continuous wave mode or pulsed mode, with variable repetition rate. Lifetime data were recorded following 980 nm excitation in pulsed mode using time correlated single photon counting (PCS900 plug-in PC card for fast photon counting). Lifetimes were obtained by tail fit on the data obtained, and the quality of fit judged by minimization of reduced chi-squared and residuals squared.
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